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SPECIFICATION 



REFLOW SOLDERING APPARATUS 

TECHNICAL FIELD 

The present invention relates to a reflow soldering 
apparatus installed with a conveyor to transport circuit 
boards mounted with electronic components into multiple 
chambers, blowing means and heaters. 

BACKGROUND ART 

A reflow soldering apparatus solders electronic 
components on a circuit board while transporting the 
circuit board on a conveyor through a heating chamber where 
soldering paste is heated and melted and a cooling chamber 
where the melted solder is cooled. 

The reflow soldering apparatus is installed with a 
fan and a heater to perform reflow soldering of the 
electronic components using heated gas. A reflow soldering 
apparatus of this type generally has multiple preheating 
chambers and reflow chambers in sequence along the 
transport line of the conveyor. A fan and a heater are 
installed in each preheating chamber and reflow chamber. 
The fan and heater are arranged above and below the 
conveyor. Gas heated while passing through a heater is 
guided by a blow guidance means installed in each chamber 
and blown out from many nozzle holes to heat and melt the 
soldering paste on the printed circuit board mounted with 
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electronic components on the conveyor. 

In this reflow soldering apparatus, the fan has a 
vertical rotating shaft and is installed in the center of 
each chamber. The fans are arranged in a straight line 
along the transport line of the conveyor (see for example 
Japanese Patent Publication No. 2002-134905) . 

When the size of the fan is enlarged to increase the 
fan power, the problem occurs that the total length of the 
reflow soldering apparatus is increased by an increasing 
amount of the fan size, since these fans are installed in a 
straight line along the transport line of the conveyor. 

In view of the above problems, the present invention 
has the object of providing a reflow soldering apparatus 
capable of employing a blowing means with a larger size 
without increasing the total length of the apparatus. 

DISCLOSURE OF INVENTION 

In the present invention, a reflow soldering 
apparatus comprising a conveyor to transport circuit boards 
mounted with electronic components into multiple chambers, 
and blowing means installed in the chambers is 
characterized in that the centers of the impellers in the 
adjacent blowing means are not on a single perpendicular 
plane along the transport line of the conveyor and arrayed 
offset to the left and right. 

The blowing means may for example be arranged left 
and right in a zigzag pattern along the transport line of 
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the conveyor . 

The present invention may be comprised as follows. A 
reflow soldering apparatus comprising a conveyor to 
transport circuit boards mounted with electronic components 
into multiple chambers, and blowing means installed in the 
chambers is characterized in that the centers of the 
impellers in the adjacent blowing means are not on a single 
horizontal plane and arrayed offset up and down. 

The blowing means may for example be arranged above 
and below in a zigzag pattern along the transport line of 
the conveyor. 

The present invention may be further comprised as 
follows. A reflow soldering apparatus comprising a 
conveyor to transport circuit boards mounted with 
electronic components into multiple chambers, and blowing 
means installed in the chambers is characterized in that 
the blowing means are arranged with their rotating shafts 
inclined in the chambers. 

In the reflow soldering apparatus having blowing 
means above and below the conveyor, the rotating shafts of 
the upper and lower blowing means may be arranged 
diagonally in different directions, or may be arranged 
diagonally in the same direction. 

The present invention as described above, allows 
installing a blowing means with a larger size or in other 
words greater power without increasing the total length of 
the reflow soldering apparatus. A reflow soldering 



-3- 



apparatus with both superior performance and a compact 
design can therefore be provided. 

BRIEF DESCRIPTION OF DRAWINGS 

FIG- 1 is a vertical cross sectional view showing a 
preferred embodiment of the reflow soldering apparatus of 
the present invention. 

FIG. 2 is a vertical cross sectional view of a 
portion of the reflow soldering apparatus cut at a right 
angle to the transport line of the conveyor. 

FIG. 3 is an enlarged view of a portion of FIG. 1. 

FIG. 4 is a horizontal cross sectional view of a 
portion of the reflow soldering apparatus as seen from the 
conveyor side. 

FIG. 5 is a horizontal cross sectional view of a 
portion of the reflow soldering apparatus cut at the first 
wall . 

FIG. 6 is a horizontal cross sectional view of a 
portion of the reflow soldering apparatus cut at the second 
wall. 

FIG. 7 is a perspective view showing a first and 
second casing member connected by a duct. 

FIG. 8 is a vertical cross sectional view showing 
another preferred embodiment of the reflow soldering 
apparatus of the present invention. 

FIG. 9 is a vertical cross sectional view of a 
portion of the reflow soldering apparatus cut at a right 
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angle to the transport line of the conveyor. 

FIG. 10 is an enlarged view of a portion of FIG. 8. 

FIG. 11 is a horizontal cross sectional view of a 
portion of the reflow soldering apparatus and shows the 
first casing member. 

FIG. 12 is a horizontal cross sectional view of a 
portion of the reflow soldering apparatus and shows the 
second casing member. 

FIG. 13 is a perspective view showing a first and 
second casing member connected by a duct of a short length. 

FIG. 14 is a perspective view showing a first and 
second casing member connected by a duct of a long length. 

FIG. 15 is a front view showing another preferred 
embodiment of the reflow soldering apparatus of the present 
invention. 

FIG. 16 is a horizontal cross sectional view of a 
portion of the reflow soldering apparatus. 

FIG. 17 is a vertical cross sectional view of a 
portion of the reflow soldering apparatus. 

FIG. 18 is a perspective view showing a first and 
second casing member connected by a duct. 

FIG. 19 is a vertical cross sectional view showing 
another preferred embodiment of the reflow soldering 
apparatus of the present invention. 

FIG. 20 is an enlarged view of a portion of FIG. 19. 

FIG. 21 is a cross sectional view taken along line A- 
A of FIG. 20. 



-5- 



FIG. 22 is a perspective view showing a first and 
second casing member connected by a duct. 

FIG. 23 is a vertical cross sectional view showing 
still another preferred embodiment of the reflow soldering 
apparatus of the present invention. 

BEST MODE FOR CARRYING OUT THE INVENTION 

A preferred embodiment of the present invention is 
described next while referring to the accompanying drawings 
FIG. 1 through FIG. 7. 

A reflow soldering apparatus as shown in FIG. 1, is 
comprised of three preheating chambers 1, two reflow 
chambers 2, and one cooling chamber 3 which are arrayed in 
sequence along the transport line of a conveyor 4 . 
Nitrogen gas is supplied into each of the chambers 1^ 2 and 
3 to prevent oxidation of the solder. A printed circuit 
board 5 mounted with electronic components is transported 
in sequence into each of the chambers 1, 2 and 3 by the 
conveyor 4. After the printed circuit board 5 mounted with 
electronic components is heated at a predetermined 
temperature in the preheating chamber 1, the soldering 
paste is melted in the reflow chamber 2, the melted solder 
then cooled in the cooling chamber 3, and the electronic 
components soldered onto the printed circuit board. 
Nitrogen gas is used in this embodiment to provide the 
gaseous atmosphere within each of the chambers 1, 2 and 3, 
however air may be used as the atmospheric gas. 
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The conveyor 4 makes a transport line arranged 
horizontally in a forward path in approximately the 
vertical center of each of the chambers 1, 2 and 3 from the 
entrance of the preheating chamber 1 to the exit of the 
cooling chamber 3 and in a return path arranged at the 
lower outer side of the chambers 1, 2 and 3 forming an 
endless chain conveyor. 

Heated gas circulating systems of the same structure 
are provided above and below the conveyor 4 in the 
preheating chamber 1 and the ref low chamber 2 . The system 
on the upper side is described here^ however the system on 
the lower side has an identical structure. 

Fans 6 are installed respectively at the upper edge 
within the chambers 1 and 2 as shown in FIG. 1 through FIG. 
3. Each of the fans 6 has a vertical rotating shaft 6a and 
connects to a respective motor 7 installed on the upper 
external side of each of the chambers 1 and 2 . The fans 6 
are multiblade fans or turbo fans, etc. The fan 6 has an 
intake opening in the center on the bottom side and a 
discharge opening on the external circiomf erence, and is 
housed within a first casing member 8. 

The first casing member 8 (see FIG. 1 through FIG. 5 
and FIG. 7) is comprised of a fan storage section 8a and a 
gas guide section 8b. The fan storage section 8a houses 
the fan 6 and has an intake opening 9 on the lower surface 
facing the intake opening of the fan 6. The gas guide 
section 8b extends to a fixed length in one direction from 
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the fan storage section 8a and has a width smaller than the 
diameter of the fan 6. 

A second casing member 10 (see FIG. 1 through FIG. A, 
FIG. 6 and FIG. 7) is installed between the first casing 
member 8 and the conveyor 4. The second casing member 10 
is a rectangular case member as seen from a plan view and 
has a large number of heated gas nozzle holes 11 on the 
side facing the conveyor 4 . The width of the second casing 
member 10 in the transport line of the conveyor 4 is larger 
than the width of the gas guide section 8b of the first 
casing member 8 and is smaller than the diameter of the fan 
6. 

In the first casing member 8, the end of the gas 
guide section 8b, and the end on the opposite side from the 
gas guide section 8b of the fan storage section 8a are 
connected to both ends of the second casing member 10 by a 
duct 12. 

The first casing member 8 and the second casing 
member 10 connected by the duct 12 are installed in each of 
the chambers 1 and 2. In this case, the fans 6 are 
installed with their impeller centers arrayed offset left 
and right from the center within the chambers 1 and 2 in a 
direction perpendicular to the transport line of the 
conveyor 4. The first casing member 8 is arranged with the 
gas guide section 8b extending in a direction perpendicular 
to the transport line of the conveyor 4 . 

In the adjacent chambers 1 and 2, (preheating chamber 
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1 and preheating chamber 1, preheating chamber 1 and reflow 
chamber 2, and reflow chamber 2 and reflow chamber 2), the 
fans 6 are installed in the chambers 1 and 2 so that their 
impeller centers are not on a single perpendicular plane 
along the transport line of the conveyor 4 and arrayed 
offset to the left and right in a direction perpendicular 
to the transport line of the conveyor 4 in mutually 
opposite directions from the centers of the chambers 1 and 
2. In other words, the fans 6 are arranged left and right 
in a zigzag pattern along the transport line of the 
conveyor 4 . 

The fan storage sections 8a of the adjacent first 
casing members 8 are installed to overlap as seen 
horizontally from a direction perpendicular to the 
transport line of the conveyor 4. In this embodiment, the 
adjacent fans 6 also are installed to overlap as seen 
horizontally from a direction perpendicular to the 
transport line of the conveyor 4. In other words, the fan 6 
has a diameter larger than the width along the direction of 
the transport line of the conveyor 4 in each of the 
chambers 1 and 2 . 

Multiple heaters 13 are installed in the space 
between the first casing member 8 and the second casing 
member 10. 

A partition wall 14 separating the chambers 1 and 2 
is structured as follows. The partition wall 14 on the 
upper side is described here, however the partition wall on 
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the lower side is identically formed. 

In other words, as shown in FIG. 3 through FIG. 6, a 
first wall 15 separating the first casing members 8 is 
installed between the adjacent first casing members 8 to 
separate these adjacent first casing members 8. The first 
wall 15 therefore do not extend in a straight line 
perpendicular to the transport line of the conveyor 4 but 
instead extend along the external side of the first casing 
member 8 and is therefore comprised of two straight walls 
15a and 15b extending in a direction perpendicular to the 
transport line of the conveyor 4, and a slanted wall 15c 
linking these straight walls 15a and 15b. 

A second wall 16 separating the second casing members 
10 is installed between the adjacent second casing members 
16 to separate these second casing members 16. This second 
wall 16 extends in a straight line in a direction 
perpendicular to the transport line of the conveyor 4 and 
intersects the slanted wall 15c of the first wall 15. 

The first wall 15 is installed extending from the 
upper edge of the chambers 1 and 2 to a position slightly 
upward from the second casing member 10, and the second 
wall 16 is installed below it. The gap between the first 
wall 15 and the second wall 16 is sealed by a closing wall 
17. 

The flow of the heated gas is described next. 
The nitrogen gas within the chambers 1 and 2 is drawn 
into the fan 6 from the intake opening 9 of the first 
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casing member 8 by the fan 6. The nitrogen gas is at this 
time heated while passing through the heater 13. The 
heated nitrogen gas is discharged from the discharge 
opening of the fan 6, and enters the second casing member 
10 after passing through the duct 12 and the gas guide 
section 8b of the first casing member 8, and is blown from 
the nozzle holes 11 onto the printed circuit board 5 
mounted with electronic components on the conveyor 4, and 
the solder on the printed circuit board is heated. The 
nitrogen gas then enters a space 19 between the first 
casing member 8 and the second casing member 10 after 
passing through a space 18 between the second casing member 
10 and its surrounding walls ^ and is drawn into the fan 6 
while being heated by the heater 13 and is discharged to 
the gas guide section 8b of the first casing member 8. 

The printed circuit board 5 mounted with the 
electronic components is in this way gradually heated in 
the preheating chamber 1 and the soldering paste melted in 
the reflow chamber 2. The melted solder on the printed 
circuit board 5 mounted with the electronic components is 
then cooled in the cooling chamber 3 and the soldering 
completed. 

The fan 6, the first casing member 8 and the second 
casing member 10 are also installed in the same way inside 
the cooling chamber 3. 

In this embodiment as described above ^ the centers of 
the impellers in the adjacent fans 6 are not on a single 
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perpendicular plane along the transport line of the 
conveyor 4 and alternately arrayed offset to the left and 
right. The fans 6 are arrayed left and right in a zigzag 
pattern along the transport line of the conveyor. The fans 
6 having a larger size or in other words greater power can 
therefore be installed without increasing the total length 
of the reflow soldering apparatus. A reflow soldering 
apparatus with both superior performance and a compact 
design can therefore be provided. 

Another preferred embodiment of the present invention 
is described next while referring to the accompanying 
drawings FIG. 8 through FIG. 14. 

A reflow soldering apparatus as shown in FIG. 8^ is 
comprised of three preheating chambers 1, two reflow 
chambers 2, and one cooling chamber 3 which are arrayed in 
sequence along the transport line of a conveyor 4 . 
Nitrogen gas is supplied into each of the chambers 1/ 2 and 
3 to prevent oxidation of the solder. A printed circuit 
board 5 mounted with electronic components is transported 
in sequence into each of the chambers 1, 2 and 3 by the 
conveyor 4. After the printed circuit board 5 mounted with 
electronic components is heated at a predetermined 
temperature in the preheating chamber 1, the soldering 
paste is melted in the reflow chamber 2, the melted solder 
then cooled in the cooling chamber 3, and the electronic 
components soldered onto the printed circuit board. 
Nitrogen gas is used in this embodiment to provide the 
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gaseous atmosphere within each of the chambers 1, 2 and 3, 
however air may be used as the atmospheric gas . 

The conveyor 4 makes a transport line arranged 
horizontally in a forward path in approximately the 
vertical center of each of the chambers 1, 2 and 3 from the 
entrance of the preheating chamber 1 to the exit of the 
cooling chamber 3 and in a return path arranged at the 
lower outer side of the chambers 1^ 2 and 3 forming an 
endless chain conveyor. 

Heated gas circulating systems of the same structure 
are provided above and below the conveyor 4 in the 
preheating chamber 1 and the reflow chamber 2. The system 
on the upper side is described here, however the system on 
the lower side has an identical structure. 

Fans 6 are installed respectively at the upper edge 
within the chambers 1 and 2 as shown in FIG. 8 through FIG. 
10. Each of the fans 6 has a vertical rotating shaft 6a 
and connects to a respective motor 7 installed on the upper 
external side of each of the chambers 1 and 2. The fans 6 
are multiblade fans or turbo fans, etc. The fan 6 has an 
intake opening in the center on the bottom side and a 
discharge opening on the external circumference, and is 
housed within a first casing member 8. 

The first casing member 8 (see FIG. 8 through FIG. 11, 
FIG. 13 and FIG. 14) is comprised of a fan storage section 
8a and a gas guide section 8b. The fan storage section 8a 
houses the fan 6 and has an intake opening 9 on the lower 
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surface facing the intake opening of the fan 6. The gas 
guide section 8b extends to a fixed length in both 
directions from the fan storage section 8a and has a width 
smaller than the diameter of the fan 6. 

A second casing member 10 (see FIG. 8 through FIG. 10^ 
and FIG. 12 through FIG. 14) is installed between the first 
casing member 8 and the conveyor 4. The second casing 
member 10 is a rectangular case member as seen from a plan 
view and has a large number of heated gas nozzle holes 11 
on the side facing the conveyor 4 . The width of the second 
casing member 10 in the transport line of the conveyor 4 is 
larger than the width of the gas guide section 8b of the 
first casing member 8 and is smaller than the diameter of 
the fan 6. 

In the first casing member 8, the ends of the pair of 
gas guide sections 8b are connected to both ends of the 
second casing member 10 by a duct 12. 

The first casing member 8 and the second casing 
member 10 connected by the duct 12 are installed in each of 
the chambers 1 and 2. The first casing member 8 is 
arranged with the gas guide section 8b extending in a 
direction perpendicular to the transport line of the 
conveyor 4 . 

In the adjacent chambers 1 and 2, (preheating chamber 
1 and preheating chamber \, preheating chamber 1 and reflow 
chamber 2, and reflow chamber 2 and reflow chamber 2), the 
fans 6 are installed in the chambers 1 and 2 so that their 
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impeller centers are not on a single horizontal plane along 
the transport line of the conveyor 4 and alternately 
arrayed offset up and down in a direction perpendicular to 
the transport line of the conveyor 4. In other words, the 
fans 6 are arranged above and below in a zigzag pattern 
along the transport line of the conveyor 4. 

The second casing member 10 is installed at a fixed 
height from the conveyor 4, so that the length of the duct 
12 connecting the first casing member 8 and the second 
casing member 10 are different in the adjacent chambers 1 
and 2 . 

The fan storage sections 8a of the adjacent first 
casing members 8 are installed to overlap as seen 
vertically from a direction perpendicular to the transport 
line of the conveyor 4. In this embodiment, the adjacent 
fans 6 also are installed to overlap as seen vertically 
from a direction perpendicular to the transport line of the 
conveyor 4. In other words, the fan 6 has a diameter larger 
than the width along the direction of the transport line of 
the conveyor 4 in each of the chambers 1 and 2 . 

Multiple heaters 13 are installed in the space 
between the first casing member 8 and the second casing 
member 10. 

A partition wall 14 separating the chambers 1 and 2 
is installed between the adjacent second casing members 10 
to separate these adjacent second casing members 8 as shown 
in FIG. 8, FIG. 9, FIG. 11 and FIG. 12. The partition wall 
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14 extends in a straight line vertically to intersect the 
transport line of the conveyor 4. A portion of the fan 
storage section 8a of the first casing member 8 is arranged 
in each of the chambers 1 and 2 to protrude from the 
partition wall 14. 

The flow of the heated gas is described next. 

The nitrogen gas within the chambers 1 and 2 is drawn 
into the fan 6 from the intake opening 9 of the first 
casing member 8 by the fan 6. The nitrogen gas is at this 
time heated while passing through the heater 13. The 
heated nitrogen gas is discharged from the discharge 
opening of the fan 6, and enters the second casing member 
10 after passing through the duct 12 and the gas guide 
section 8b of the first casing member 8, and is blown from 
the nozzle holes 11 onto the printed circuit board 5 
mounted with electronic components on the conveyor 4, and 
the solder on the printed circuit board is heated. The 
nitrogen gas then enters a space 19 between the first 
casing member 8 and the second casing member 10 after 
passing through a space 18 between the second casing member 
10 and its surrounding walls ^ and is drawn into the fan 6 
while being heated by the heater 13 and is discharged to 
the gas guide section 8b of the first casing member 8. 

The printed circuit board 5 mounted with the 
electronic components is in this way gradually heated in 
the preheating chamber 1 and the soldering paste melted in 
the reflow chamber 2. The melted solder on the printed 



-16- 



circuit board 5 mounted with the electronic components is 
then cooled in the cooling chamber 3 and the soldering 
completed. 

The fan 6, the first casing member 8 and the second 
casing member 10 are also installed in the same way inside 
the cooling chamber 3. 

In this embodiment as described above, the centers of 
the impellers in the adjacent fans 6 are not on a single 
horizontal plane and alternately arrayed offset up and down. 
The fans 6 are arrayed above and below in a zigzag pattern 
along the transport line of the conveyor 4. The fans 6 
having a larger size or in other words greater power can 
therefore be installed without increasing the total length 
of the reflow soldering apparatus. A reflow soldering 
apparatus with both superior performance and a compact 
design can therefore be provided. 

Another preferred embodiment of the present invention 
is described next while referring to the accompanying 
drawings FIG. 15 through FIG. 18. 

A reflow soldering apparatus as shown in FIG. 15, is 
comprised of three preheating chambers 1, two reflow 
chambers 2, and one cooling chamber 3 which are arrayed in 
sequence along the transport line of a conveyor 4. 
Nitrogen gas is supplied into each of the chambers 1, 2 and 
3 to prevent oxidation of the solder. A printed circuit 
board 5 mounted with electronic components is transported 
in sequence into each of the chambers 1, 2 and 3 by the 
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conveyor 4. After the printed circuit board 5 mounted with 
electronic components is heated at a predetermined 
temperature in the preheating chamber 1, the soldering 
paste is melted in the reflow chamber 2, the melted solder 
then cooled in the cooling chamber 3^ and the electronic 
components soldered onto the printed circuit board. 
Nitrogen gas is used in this embodiment to provide the 
gaseous atmosphere within each of the chambers 1, 2 and 3, 
however air may be used as the atmospheric gas. 

The conveyor 4 makes a transport line arranged 
horizontally in a forward path in approximately the 
vertical center of each of the chambers 1, 2 and 3 from the 
entrance of the preheating chamber 1 to the exit of the 
cooling chamber 3 and in a return path arranged at the 
lower outer side of the chambers 1, 2 and 3 forming an 
endless chain conveyor. 

Heated gas circulating systems of the same structure 
are provided above and below the conveyor 4 in the 
preheating chamber 1 and the reflow chamber 2. The system 
on the upper side is described here, however the system on 
the lower side has an identical structure. 

Fans 6 are installed respectively at the side within 
the chambers 1 and 2 as shown in FIG. 15 through FIG. 17. 
Each of the fans 6 has a horizontal rotating shaft 6a and 
connects to a respective motor 7 installed on the external 
side of each of the chambers 1 and 2 . The fans 6 are 
multiblade fans or turbo fans, etc. The fan 6 has an 
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intake opening in the center facing the inner side in each 
of the chambers 1 and 2 and a discharge opening on the 
external circumference, and is housed within a first casing 
member 8 . 

In the adjacent chambers 1 and 2, (preheating chamber 
1 and preheating chamber 1, preheating chamber 1 and reflow 
chamber 2, and reflow chamber 2 and reflow chamber 2), the 
fans 6 are installed in mutually opposite side on the left 
and right to the transport line. In other words, the fans 6 
are installed in the chambers 1 and 2 so that their 
impeller centers are not on a single perpendicular plane 
along the transport line of the conveyor 4 and alternately 
arrayed offset to the left and right in a direction 
perpendicular to the transport line of the conveyor 4 • The 
fans 6 are arranged left and right in a zigzag pattern 
along the transport line of the conveyor 4 . 

The first casing member 8 (see FIG. 16 through FIG. 
18) is comprised of a fan storage section 8a and a gas 
guide section 8b. The fan storage section 8a houses the 
fan 6 and has an intake opening 9 on the surface facing the 
intake opening of the fan 6. The gas guide section 8b 
extends from the upper edge of the fan storage section 8a 
toward the center section in each of the chambers 1 and 2. 

A second casing member 10 (see FIG. 15 through FIG. 
18) is installed above the conveyor 4. The second casing 
member 10 is a rectangular case member as seen from a plan 
view and has a large number of heated gas nozzle holes 11 
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on the side facing the conveyor 4 . The width of the second 
casing member 10 in the transport line of the conveyor 4 is 
smaller than the diameter of the fan 6. 

The end of the gas guide section 8b in the first 
casing member 8 is connected to the upper surface center 
section of the second casing member 10 by a duct 12. 

The fan storage sections 8a of the adjacent first 
casing members 8 are installed to overlap as seen 
horizontally from a direction perpendicular to the 
transport line of the conveyor 4. In this embodiment^ the 
adjacent fans 6 also are installed to overlap as seen 
horizontally from a direction perpendicular to the 
transport line of the conveyor 4. In other words, the fan 6 
has a diameter larger than the width along the direction of 
the transport line of the conveyor 4 in each of the 
chambers 1 and 2 . 

Multiple heaters 13 are installed in the space located 

forward of the intake opening 9 in the first casing 

member 8 . 

A partition wall 14 separating the chambers 1 and 2 
is installed between the adjacent second casing members 10 
as shown in FIG. 15 and FIG. 16. The partition wall 14 
extends vertically in a straight line perpendicular to the 
transport line of the conveyor 4. In the chambers 1 and 2, 
a small chamber 20 containing the fan storage section 8a of 
the first casing member 8 is formed to protrude on the side 
of the second casing member 10. The small chambers 20 are 
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formed on one side of the chambers 1 and 2 respectively, 
and are arranged on the opposite side to each other in the 
adjacent chambers 1 and 2. 

The flow of the heated gas is described next. 

The nitrogen gas within the chambers 1 and 2 is drawn 
into the fan 6 from the intake opening 9 of the first 
casing member 8 by the fan 6. The nitrogen gas is at this 
time heated while passing through the heater 13. The 
heated nitrogen gas is discharged from the discharge 
opening of the fan 6, and enters the second casing member 
10 after passing through the duct 12 and the gas guide 
section 8b of the first casing member 8, and is blown from 
the nozzle holes 11 onto the printed circuit board 5 
mounted with electronic components on the conveyor 4^ and 
the solder on the printed circuit board is heated. The 
nitrogen gas then passes through a space 18 between the 
second casing member 10 and its surrounding walls, and is 
drawn into the fan 6 while being heated by the heater 13 
and is discharged to the gas guide section 8b of the first 
casing member 8 . 

The printed circuit board 5 mounted with the 
electronic components is in this way gradually heated in 
the preheating chamber 1 and the soldering paste melted in 
the reflow chamber 2. The melted solder on the printed 
circuit board 5 mounted with the electronic components is 
then cooled in the cooling chamber 3 and the soldering 
completed - 
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The fan 6, the first casing member 8 and the second 
casing member 10 are also installed in the same way inside 
the cooling chamber 3. 

In this embodiment as described above, the centers of 
the impellers in the adjacent fans 6 are not on a single 
perpendicular plane along the transport line of the 
conveyor 4 and alternately arrayed offset to the left and 
right. The fans 6 are arrayed left and right in a zigzag 
pattern along the transport line of the conveyor 4. The 
fans 6 having a larger size or in other words greater power 
can therefore be installed without increasing the total 
length of the reflow soldering apparatus. A reflow 
soldering apparatus with both superior performance and a 
compact design can therefore be provided. 

In this embodiment, the fans are installed on the 
opposite side to each other in the adjacent chambers. 
However, the fans may all be installed on the same side and 
may be arrayed left and right or above and below in a 
zigzag pattern as described in the first and second 
embodiments . 

Another preferred embodiment of the present invention 
is described next while referring to the accompanying 
drawings FIG. 19 through FIG. 23. 

A reflow soldering apparatus as shown in FIG. 19, is 
comprised of three preheating chambers 1, two reflow 
chambers 2, and one cooling chamber 3 which are arrayed in 
sequence along the transport line of a conveyor 4. 
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Nitrogen gas is supplied into each of the chambers 1, 2 and 
3 to prevent oxidation of the solder. A printed circuit 
board 5 mounted with electronic components is transported 
in sequence into each of the chambers 1, 2 and 3 by the 
conveyor 4 . After the printed circuit board 5 mounted with 
electronic components is heated at a predetermined 
temperature in the preheating chamber 1, the soldering 
paste is melted in the reflow chamber 2^ the melted solder 
then cooled in the cooling chamber 3, and the electronic 
components soldered onto the printed circuit board. 
Nitrogen gas is used in this embodiment to provide the 
gaseous atmosphere within each of the chambers 1, 2 and 3^ 
however air may be used as the atmospheric gas. 

The conveyor 4 makes a transport line arranged 
horizontally in a forward path in approximately the 
vertical center of each of the chambers 1, 2 and 3 from the 
entrance of the preheating chamber 1 to the exit of the 
cooling chamber 3 and in a return path arranged at the 
lower outer side of the chambers 1, 2 and 3 forming an 
endless chain conveyor. 

Heated gas circulating systems of the same structure 
are provided above and below the conveyor 4 in the 
preheating chamber 1 and the reflow chamber 2. The system 
on the upper side is described here, however the system on 
the lower side has an identical structure. 

Fans 6 are installed respectively at the upper edge 
within the chambers 1 and 2 as shown in FIG. 19 through FIG. 
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21. Each of the fans 6 connects to a respective motor 7 
installed on the upper external side of each of the 
chambers 1 and 2. The fans 6 are arranged in a inclined 
position. In other words, in this embodiment, the fans 6 
are arranged with their rotating shafts 6a inclined along 
the forward direction of progression of the transport line 
of the conveyor 4. The upper wall of the chambers 1 and 2 
that the rotating shaft 6a of the fan 6 passes through is a 
diagonal wall, and the motor 7 is installed in a inclined 
position on the upper surface of the upper wall. The fans 6 
are multiblade fans or turbo fans, etc. The fan 6 has an 
intake opening in the center on the bottom side and a 
discharge opening on the external circumference, and is 
housed within a first casing member 8. 

The first casing member 8 (see FIG. 19 through FIG. 
22) is comprised of a fan storage section 8a and a gas 
guide section 8b.. The fan storage section 8a houses the 
fan 6 and has an intake opening 9 on the lower surface 
facing the intake opening of the fan 6. The gas guide 
section 8b extends to a fixed length in both directions 
from the fan storage section 8a and has a width smaller 
than the diameter of the fan 6. The first casing member 8 
is also arranged diagonally at the same inclined angle as 
the fan 6. 

A second casing member 10 (see FIG. 19 through FIG. 
22) is installed between the first casing member 8 and the 
conveyor 4. The second casing member 10 is a rectangular 
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case member as seen from a plan view and installed 
horizontally. The second casing member 10 has a large 
number of heated gas nozzle holes 11 on the side facing the 
conveyor 4 . 

In the first casing member 8, the ends of the pair of 
gas guide sections 8b are connected to both ends of the 
second casing member 10 by a duct 12. 

The first casing member 8 and the second casing 
member 10 connected by the duct 12 are installed in each of 
the chambers 1 and 2. In this case^ The first casing 
member 8 is arranged with the gas guide section 8b 
extending in a direction perpendicular to the transport 
line of the conveyor 4 . 

The diameter of the fan 6 is larger than the width 
along the transport line of the conveyor 4 in each of the 
chambers 1 and 2 . 

Multiple heaters 13 are installed in the space 
between the first casing member 8 and the second casing 
member 10. 

A partition wall 14 separating the chambers 1 and 2 
extends vertically in a straight line perpendicular to the 
transport line of the conveyor 4. 

The flow of the heated gas is described next. 

The nitrogen gas within the chambers 1 and 2 is drawn 
into the fan 6 from the intake opening 9 of the first 
casing member 8 by the fan 6. The nitrogen gas is at this 
time heated while passing through the heater 13. The 
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heated nitrogen gas is discharged from the discharge 
opening of the fan 6^ and enters the second casing member 
10 after passing through the duct 12 and the gas guide 
section 8b of the first casing member 8, and is blown from 
the nozzle holes 11 onto the printed circuit board 5 
mounted with electronic components on the conveyor 4, and 
the solder on the printed circuit board is heated. The 
nitrogen gas then enters a space 19 between the first 
casing member 8 and the second casing member 10 after 
passing through a space 18 between the second casing member 
10 and its surrounding walls, and is drawn into the fan 6 
while being heated by the heater 13 and is discharged to 
the gas guide section 8b of the first casing member 8. 

The printed circuit board 5 mounted with the 
electronic components is in this way gradually heated in 
the preheating chamber 1 and the soldering paste melted in 
the reflow chamber 2. The melted solder on the printed 
circuit board 5 mounted with the electronic components is 
then cooled in the cooling chamber 3 and the soldering 
completed. 

The fan 6, the first casing member 8 and the second 
casing member 10 are also installed in the same way inside 
the cooling chamber 3. 

In this embodiment, the fans 6 are arranged in a 
inclined position as described above, so that the fans 6 
having a larger size or in other words greater power can 
therefore be installed without increasing the total length 
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of the reflow soldering apparatus. A reflow soldering 
apparatus with both superior performance and a compact 
design can therefore be provided. 

The example in the embodiment shows the rotating 
shafts 6a of the fans 6 arranged diagonally in different 
directions. However, as shown in FIG. 23, the rotating 
shafts 6a of the upper and lower fans 6 may be arranged 
diagonally in the same direction. 

The example in the embodiment shows the rotating 
shafts of the fans arranged diagonally along the transport 
line of the conveyor. However, the inclined direction of 
the rotating shafts of the fans may be tilted in a 
direction to form an angle with the transport line of the 
conveyor. 

There are no particular restrictions on the inclined 
angle of the rotating shaft of the fan and the rotating 
shaft may for example be arranged at 90 degrees or in 
others words in a horizontal position, etc. 

INDUSTRIAL APPLICABILITY 

The present invention as described above can provide 
a reflow soldering apparatus with both superior performance 
and a compact design, so that the space for installing an 
apparatus can be made small and the reflow soldering 
apparatus of the present invention is therefore effective 
for soldering of the electronic components on the circuit 
boards . 



-27- 



